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ODOR CONTROLLING COMPOSITIONS AND ARTICLES 
TECHNICAL, FIELD 

The present Invention relates to odor-controlling agents 
5 which are especially useful in articles such as catamenials, 
diapers, bandages, adult incontinence garments, and the like. The 
odor-controlling agents herein are designed to combat a broad 
spectrum of odoriferous materials, including sour "ammonia-type" 
odors. 

10 , BACKGROUND OF THE INVENTS 

A wide variety of absorbent structures designed not only to 
be efficient for the absorption of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort- 
able 1n-use are known in the literature. Disposable products of 

15 this type generally comprise some sort of fluid-permeable topsheet 
material, an absorbent core, and a fluid- impermeable backsheet 
material. Various shapes, sizes and thicknesses of such articles 
have been explored in ah attempt to make their use more comfort- 
able and convenient. 

20 One particular aspect of sanitary products which has been 

under Investigation for Jmany years is that of odor control. Many 
body fluids have an unpleasant odor, or develop such odors when in 
contact with air and/or bacteria for prolonged periods. The 
literature 1s replete with references relating to odor control in 

25 products such as diapers and catamenials. 

Various odor- controlling agents have been disclosed 1n the 
literature. In particular, certain zeolltic materials are 
beaming known for their odor-control ling properties. Zeolltic 
materials are generally quite safe, and while they do effectively 

30 control many odors associated with body fluids, it has been 
determined that, unfortunately! they do not provide optimal 
control for ammonia odor and similar odors, presumably associated 
with short-chain amines and/or urea. This Is particularly true of 
the so-called "high ratio" (S10,:A10 2 ) odor-controlling zeolites. 

35 It has now been determined that certain "intermediate ratio" 

(S10 2 :A10 2 ) zeolites are quite effective for adsorbing amine-type 
odors. 
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Accordingly, the present invention provides a means for 
safely and effectively overcoming the deficiencies in the art- 
disclosed "high ratio" zeolitic odor-controlling agents by 
replacing them with "intermediate ratio" zeolites, or by using 
both types in combination. These and other advantages associated 
with the present invention will be seen from the disclosure, 
hereinafter. 

BACKGROUND APT 

The patent literature contains a considerable number of 
references relating to odor control in sanitary products such as 
diapers, bandages and cataraenials. The following are 
illustrative. 

EPO Patent AopHeatian Mnaojfr (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for use in fluid absorbent 
structures sudh as sanitary napkins. 

U,S, 4,385,632 (5/31/83) by S. 0. OdelhSg, assigned to 
Landstlngens Inkdpscentral teaches copper odor control agents used 
on the surface of absorbent articles. 

V.S. 3i9P4i094 (4/16/74) by K. ' Oossou, M. Gascon, G. 
Hanoussos, assigned to L'Oreal Fr teaches a periodic acid odor 
control agent used on the surface of an absorbent article. 

V.S« 4,525,410 (6/25/85) by Z. Hagiwara, H. Ohkl, S. Hoshino, 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto 
Chemical Co., Inc. teaches zeolite particles (doped with bacteri- 
cidal cations) assertedly stably held In a fibrous web by incorp- 
orating some portion of meltable fibers 1n the web, and applying 
heat; said to be useful as the "outside cover layer" In, e.g., 
"general sanitary goods". 

JafianfiSS — J63224734-A. (88.09. 19) Priority 87JP-058738 
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by grinding seplollte, said paper having 
deodorizing capacity. 

Japanese J63242261-A. (88.10.07) 87JP-076111 J63242261 ASK KK 
relates to an odor-absorbing mat with seplollte powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
seplollte Is attached by adhesive. 
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JL*uiS20dl5 (9/28/54) by f. A. Shuler teaches particles of 
odor-absorbing materials uniformly affixed at the interstices of a 
permeable web by adhesive to provide an odor absorbent medium for 
5 e.g., catamenlals. Particulate carbon, silica gel and activated 

alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet is flexible. * 

V.S, 3,093,g4ff (6/H/63) by R. L. Atkinson, teaches halogen- 
ated dlphenyl methane derivatives "advantageously placed on the 

10 SU I^! f * Catanenial to -obtain prompt deodorizing 

Activity • 

J apanese JSilHSSI (J87019865) teaches the manufacture of 
powder (including zeolites) sheets by laminating the powder 
between a first and second sheet. Powders Include activated 

]5 carbon zeolite, etc. The abstract Indicates use 1n catamenlals 
or deodorizing materials. 

SLSlSm (Abstract) teaches sanitary towels with chlorophyll 
crystals or activated carbon, either in the absorbent layer, on 
the surface, or (per abstract) between. 

20 mmi (odor-control molecular sieve from Union Carbide) - 

Use in diapers and catamenlals is specifically noted m Union 
Carbide brochure (A. J. G1 off re 4988). The brochure indicates 
that UCs market research sh^js, potential benefits in SUC h 

ESSE!* U ' S * Pat6ntS 4 ' 79M82 and relate to 

2g ABSCENTS used as an odor-controlling agent, generally, and in 

sanitary products, 1n particular. 

Various other patents relating to various absorbent gelling 

materials, topsheets, diaper and catamen.ial designs, and the like 

are listed in the Detailed Description and Examples, hereinafter! 
3Q All documents cited 1n this specification are incorporated herein 

by reference. 

suwifv of TH f tnvfnti^ 
The present invention relates to a method for decreasing 
odors associated with bodily fluids such as blood, urine, and the 
35 like, comprising contacting said fluids with an odor-controlling 
amount of an intermediate ratio St^/AlO, zeolite. Zeolites of 
this -intermediate- type are those wherein the SIO^AIO, ratio of 
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said zeolite 1s less than about 10. The method 1s especially 
useful when the bodily fluid comprises menses. 

In an optional mode, the method herein can be one wherein the 
5 intermediate ratio Si0 2 /A10 2 zeolite is used in combination with a 
high ratio Si0 2 /A10 2 zeolite. Alternatively, the Intermediate 
zeolite is used In combination with activated carbon; or the 
-intermediate- and "high" zeolites can both be used in combination 
and conjointly with activated carbon. 
10 The invention also encompasses articles of manufacture 

comprising a fluid-absorbing pad, or the like, said pad comprising 
one or more water- wettable fluid-absorbing materials and an 
odor-controlling amount, generally . at least about 0 2 g 
typically 0.24 g. to 0,4 g. of an Intermediate ratio S10 2 /Alo' 
15 zeolite. More zeolite can be used, as desired. Typically, sucn 
pads comprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or pantlllners. 

The invention thus .provides disposable diapers, sanitary 
napkins, pantlllners, and the like, wherein said fluid-absorbing 
20 pad is interposed between a fluid-permeable topsheet and a fluid- 
Impermeable backsheet. In an alternate mode, the zeolite can be 
present In the topsheet. Such articles can additionally comprise 
a high ratio S10 2 /A10 a zeolite, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article 
herein. ' 

25 

All percentages, ranges and ratios herein are by weight 
unless otherwise specified. 

DETAILED nrer RTPTTffl 
The compositions and methods for controlling odors in the 
3Q manner of this invention involve the use of zeolltic-type 
materials, as described more fully hereinafter. 

The articles which employ said zeolltlc odor-control tech- 
nology can be prepared using constituents that are otherwise very 
well-known In current commercial practice, and reference can be 
35 made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 
items. Such Items typically comprise an absorbent "core" Inter- 
posed between a "topsheet- and a -backsheet". Likewise, methods 
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and apparatus for assembling disposable diapers cataM.i 

5 * *«' ^ COnst,toMts « s «< "> the assembly of cat.mefli.ls 
disposable diapers, ,„d the lite, are uell-kJn, the *= 
Jjr be «nt1.„,d 6, „y of ex^e. , t fs l0 „ J. ° 

».,i,': J"! 1 ?' y^^t'lM. feM - The ».„uf,ct U re of 

"on is wen -known, and reference can be made to tho , 
U ,,te " tu ™ «* W-l synthetic procedures^ " , " ,n0US 
In order to «ss1,t the for.ul.tor >„d user of the com»i 

described to the follwiog reference texts: ZEOLITE SYNTHESIS 
20 * S *«« 398, Eds. M. L. Occ.111 J H TZl 

(W89) p.,., 8 . 7 . 2EOLITE MOLECULAR SIEVES, Structure L^T 

Sit .isc: rrei'. 
of th. 1 fCur t r. ,M .T th, \ t,,e Moi,,es used « « 

wittL T' '" ViHous Horde " Ues "* — type V 

zeolites, since these my cause asbestos-tyoe s ,f.»„ 
M According, the tern "zeolite- ,s used".*" . Z \ Tl 
encompass only the ooofflirou, zeolites HorZl ♦ . t0 
that th. zeoHtes use, *erei» ^ Xu^Z^lTT 
they 8 .».r.lly m s t function to adsorb odo ,! t? ~ " 
«»«y fluids when used in the article* 1„h P ° f 

H ma. *«, js, a z~ r r 

•v.i1.Me in comerce are tejierally .ore preferred. 
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In general terras, traditional zeolites comprise an alginate/ 
silicate framework, with associated cations, M, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
represented as 

x A10 2 . y S10 2 
and the electrical neutral zeolite as 

x/n M . x A10 2 . y S10 2 . z H 2 0 
wherein: x and y are each Integers, H is a cation and n 1s the 
1Q charge on the cation. As noted by the empirical formula, zeolites 
may also comprise waters of hydration (z H 2 0). Reference to the 
literature will illustrate that N can be a wide variety of 
cations, e.g., Na+, K+, NH 4 +, alkylammonium, heavy metals and the 
like. The practice of the present Invention does not require any 
15 particular selection of cation; accordingly, sodium Ion 1s con- 
venient and preferred. 

It 1s to be understood that a first class of preferred 
zeolites used herein has entirely different ratios of S10 2 /A10 
than the zeolites disclosed In U.S. Patents 4,795,482 and 
2Q 4,826,497. Stated otherwise, the ratio of Integers x and y 1n 
this first class of zeolites is such that the zeolites are 
typically characterized as -Intermediate" sllicate/alumlnate 
zeolites, whereas those of U.S. 4,795,482 and 4,826,497 are "high* 
sllicate/alumlnate zeolites. 
25 While not Intending to be limited by theory, it appears that 

the sllicate/alumlnate ratios of the -Intermediate- zeolites used 
in the practice of this Invention result 1n several advantages 
over the -high- zeolites. First, the intermediate zeolites have a 
higher capacity for am1ne-type odors than the high zeolites. This 
3Q Is important to controlling urine and menses odors. Second, the 
Intermediate zeolites have a larger surface area (700-800 roVg) 
than the high zeolites (ca. 400 mVg). This results 1n more 
efficient odor adsorptivlty, on a wt./wt. basis; or, m the 
alternative, allows less zeolite to be used to adsorb a given 
35 amount of odor. Third, the intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity 1n the presence of water. 
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The "Intermediate' zeolites used 1n this Invention are 
characterized by S10 a /A10 2 molar ratios of less than about 10 
Typically, the molar ratio of S10 2 /A10 2 will range from about 2 to 
about 10. 

The synthesis of Intermediate zeolites forms no part of the 
present invention since various syntheses are known 1n the exten- 
sive zeolite literature. The following 1s given simply by way of 
Illustration, and not limitation, of a synthetic procedure 
Zeolite Syjtthfi&lj 

In general, zeolites are synthesized by hydrothermal 
crystallization of alkaline (pH >ff and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: (1) combining and gelation of reactants; (2) 
i5 crystallization; and (3) post -treatment. The resulting zeolite is 
not only a function of the reactant mixture but also is equally a 
function of the synthetic conditions. External factors such as 
temperature, pressure, time, etc. highly Influence the crystalline 
structure. 

2J) For traditional zeolites, the reactants commonly consist of: 

silica source + alumina source + base + water 
A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows. Silica sources 
Include: silicates; silica sol; silicic acid; silica gels; silica 
2S glass; minerals; and other zeolites. Alumina sources Include: 
aluminum hydroxide; aluminum salts; metal alumlnates; aluminum 
nitrate; aluminum sulfate; pseudoboehmTte; and various minerals. 

While different starting materials can yield zeolites, the 
same zeolite can be made from different reactants. Some reactant 
3Q variables Influencing the structure and composition of the final 
zeolite are: 

- the Identity, ratio and order of addition of the reactants; 

- the strength of the base; 

- the temperature (ambient to ca. 100*C); 

35 _ »echan1cal agitation such as stirring; and 

- the gelation time" (1 hour to days). 
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Once the desired gelation Is achieved, the gel is transferred 
to a teflon or stainless steel container and placed in an 
autoclave. Crystal formation begins as the gel is subjected to 
s constant or variable temperature at autogeneous pressure for an 
Indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phases are (l) 
Induction or nucleation (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors Influencing 
io the rate at which crystals form and grow are the temperature, pH 
addition of seed crystals or templatlng materials for structure 
directing, stirring and centrlfugatlon. 

After phase transformation, the slurry is removed from the 
autoclave and filtered. The crystals are washed and dried at ca 
i5 100'C. Further modifications are possible 1f so desired 
Post-Synthesis Modif<r a t 1m 

Some post-synthesis modifications are a means of obtaining 
other traditional zeolites. For instance, counter ions can be 
exchanged such as: 

20 Na-zeol1te + NH 4 C1 - NH 4 -zeol1te 

or 

Na-zeol1te + HC1 - H-zeolite 
Imparting unique adsorptlve forces and modifying the pore size of 
for example, an A, X or Y zeolite. Additionally, stabilization of 
25 traditional zeolites is possible. For example, a typical method 
of- synthesizing an ultrastable zeolite Y (USY) such as "VALFOR 
CP300-56- 1s as follows: 

NaY + NH 4 + or NH+ exchange - NH 4 NaY + calcine (650-80CTC) - USY 
Synthesis of Special 7 ft ^ npT 

3Q Several post-synthesis modification methods exist for making 

special zeolites. The methods Include (1) pore modification; (2) 
surface modification; and (3) structural change. The first two 
methods consist of adsorbing species by chemical vapor deposition 
inside or on the zeolite. Pore modifiers such as S1H 4 and BH, and 
3s surface modifiers such as S1(0CH 4 } 4 , S1C1 4 , T1C1 4 and SeCl 4 have 
been used to Impart new unique properties to the zeolite. The 
most frequently used structural change method 1s to remove alumina 
from the main framework (I.e., de-aluminate). Oe-aluml nation can 
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be performed by one of several routes such « m „ , 

temperatures. An example of de-., lll » 1 „ atjon „. S ' C '' " " ld 

5 Th. , n 0l ! te Y + H,EDTA * ? e -"«"*»"ed Zeolite V 

The following references further 11W-... ... 

inte^ut. routes of the type ' £ Cl * S^V 

in Holecul.r Sieve SMltes s . '£ ^ « »*S, e 
„ «• H. "Zeolites and Their ^thesis- Ze,\,u s l £ U » S*"- 

J- B. Uytterh.,v,„ (1973) m * Eds - 

15 *re1n TJZ^mU^T MUt " «* « 

« ^«^P»™^S;^ c ™' «ch 

various conwerclal and tr*rf. . ■■ttr.il* are sold under 

Q«.rtz, and the CBV1O0 series ,oTh.rT : " Bl,, * de1 >* , e 
! ° .bove) of zeolites fZcZX *" « "« 

opt.o:.,r::,r rsvr r - - 

co»b1net1on with the .foresaw 1'? ! 1 * 1n,ent,on 1 » 
, co-prlses the -hloh rTt1o^,» "T^*' 6 *«• elites 

5 «-P.e. th. rr* ,6r 

bet. z.,„te. etc.. t W , ( 9 . TO r.„ y 1n"h. " * 

co..r.ti:, A - -tarrtiK.ir.*? arb,de 

ete- zeolites when cnt™, C f 00,^^1^* i?™""- 
Pounds, e.g., thiols. »rcpt,ns as Ji, , S "' f '"' 
odors, is desired. "*" ,s ""'"l of amino 
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The us. of zeolites of the ABSCENTS type to cootrol odors is 

6 f ;, d ""7 ,n U - S ; «- » January 3. 

117,, 7 S " 5e,,era1, th6S ' "° ,ttu,ar odor- 
controlling agents appear to function by entrapping hy thecal 

.ds.rpti»„ .dorlferous substances within their »l.cul.r ,.« ' 

structures. Whatever their node of action, these od.r-c.ntr. „ 

gents can be characterized by their physic,, parsers 

follows These agents are reported by (Sioffre and Marcus to be 

crysuilin. silic.«is wlecular sie.es in which at least abeut 90 

and preferably at least ab.„ t 95, percent .f the fraa W r k t trt 

hedr. .x d. units are SiO, tetrahedr. and whic , , 

capacity f.r ..tar at «-C and 4.6 of less than 10 weight p « 

In the case of elu.ln„111„t. molecular s , e „ s , those 

15 ™* «"«• »tr.n,„g .gents „. ve . fr ^ s S 0 J 0 ' 

a Hast 5 5 a T ' 
ax least 5.5 Angstroms, preferably at least fi 9 lB «* 

Preferably the adsorption capacity /„ ZJ^J* ^ ^ 
water „ P ,r pressure ,p /p ,> of 4.5 , s than 6 weight percent 
As stated by Oioffr. .„ d Harous, the efficacy .f 

£ t . ™ """" of ths ""cr.por.us structure as a result 
of their hydr.th.mal f.mati.n. In f, c t, ,t ,„ st , *< 

* hXr; ™">r»>*™> - thist,;;;; ; at r„°; 

hydras n 1s reeved ,„ the process of renouing any pore-blocking 

Z ffir ^ 69 Pre " nt * th » -»•*"". calc i . 
M<m effectively remoues ,„y org , nlc „, 1etfes 

™^ M ' h1 " 9 / r ««. e caustic or dilute mineral add 

« ™ f™:r 9eou$,y ut " ,ze " to raMve « t "™« ^hes,s 

1L„T 7T , , PW * SySta "- Lo " er1n! ' ° f the -etal 
content particularly the nonzeolitic, i.e., «c,„ d ed „ k „, 

c^unds can als. be beneficial. These procedures .,,0 ervTt 
remove the original water of hydration. 

« »w*f f °? er < " SCl0Sa ' ° y Gi ° ffre Marcos - «°<* »«1ceous 
~ lecular sieves mcluda the micropore crystalline aluminosil, 
ctes. I.e., the zeolitlc molecular sie.es as well as the so- 
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called silica polymorphs. With respect to the latter composi- 
tions, their crystal lattices are Ideally formed entirely of S10 
tetrahedral units, but the as-synthesized forms conrnonly contain 
g at least trace amounts of aluminum derived from aluminum impurl- 
t es In the synthesis reagents. The alumlnosilicate molecular 
sieves comprise the large class of, well-known crystalline 
zeolites. These high-silica molecular sieves are either commer- 
cially available or are prepared by methods well-known In the art 
1Q involving direct hydrothermal synthesis or Involving certain types 
of crystal lattice dealumlnations. A comprehensive review article 
by E. H. Flanigen concerning both "high" S1/A1 zeolites and silica 
molecular sieves Is published In "Proc. 5th Int. Conf. Zeolites 
.Pies 1980", L. V. t r ,Rees, Heyden, London, pp. 760-780 
It is to be understood- that all such materials are referred to 
herein simply as "zeolites', for convenience. 

With respect to the foregoing ABSCENTS odor-controlling 
agents, It is Important that their pore system be open so that the 
internal cavities of the crystals be accessible to the odor 
molecules. In the case of the alumlnosllicates or silica poly- 
morphs produced using large organic templatlng ions such as 
tetraalkylammonlum ions, it 1s necessary to remove charge balanc- 
ing organic ions and any occluded templatlng material in order to 
permit adsorption of the odor iplecules. In such a removal 
process and also in the removal of inorganic debris, the original 
water of hydration is also removed. Upon exposure to the 1" 
Phere, a portion of the water of hydration 1s reacquired, but this 
does not affect the characteristics of the molecular sieves which 
are preferred for the practice of the present invention, i.e., t 
molecular sieves can be employed .in , either a hydrated or dehy! 
drated state, but, in general, the dehydrated state is preferred. 
In the case of most of the deal uml nation procedures referred, to 
above, the original water of dehydration is also removed, and can 
similarly be replaced, if desired, for the practice of the 
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More specifically, Gioffre and Marcus disclose that the class 
of their disclosed medium to large pore siliceous molecular 
sieves, from which the original, as-synthesized water of hydration 
5 has been substantially removed, and which have a capacity for 
adsorbed water of not greater than 10, and preferably not greater 
than 6, weight percent when measured at 25'C and a water vapor 
pressure (p/p 0 ) of 4.6, function 1n an extraordinary manner with 
respect to odor elimination. Many of the synthetic zeolites 
io prepared using organic templating agents are readily prepared in a 
highly siliceous form - some even from reaction mixtures which 
have no Intentionally added aluminum. These zeolites are markedly 
organophlUc and include ZSM-5 (U.S. Patent 3,702,886); ZSM-11 
(U.S, ; ,P.tent 3,709,979)1 ZSM-35 (U.S. Patent 4,016,245); ZSM-23 
15 (U.S. Patent 4,076,842); and ZSM-38 (U.S. Patent 4,046,859) to 
name only a few. According to these authors, the silica molecular 

-SlT " Sl71CalUe F " smca1 ^ ™ Particularly 
suitable for use as odor-controlling agents. These materials are 
disclosed in U.S. Patents 4,061,724 and 4,073,865, respectively 
To the extent the aforesaid siliceous sieves are synthesized to 
nave S10,/A10 2 ratios greater than 35, they are frequently 
suitable for use 1n the present articles without any additional 
treatment to Increase their degree of hydrophobic^. Molecular 
sieves which cannot be directly synthesized to have both the 
25 desired high S1/A1 and/or degree of hydrophoblcity ratios can be 
subjected to dealuminatlon techniques, fluorine treatments and the 
lite, which result in organophlUc zeolite products. 
High-temperature steaming procedures for treating zeolite Y which 
result in hydrophobic product forms are reported by P. K . Maher et 
a , Molecular Sieve Zeolites", Advan. Chem. Ser. 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A more recently 
reported procedure applicable to the manufacture of "high" zeolite 
species generally, involves dealuminatlon and the substitution of 
silicon Into the dealuminated lattice site. This process 1s 
3s disclosed 1n U.S. Patent 4,503,023 Issued March 5, 1985 to Skeels 
et al. Halogen or hallde compound treatments for zeolites to 
increase their hydrophoblcity are disclosed In U.S. Patents 
4,569,833 and 4,297,335. Steam-treated zeolite Y, prepared per 



20 



30 



WO 91/11977 



PCT/US91/00693 



- 13 



U.S. Patent 4,331,S94, and denominated "IZ-10", ts , nertl^.i , 
useful odor-c.ntrt„1n, a 9 ent. Particularly 

Various other modified aoltte-type materials, such as th. 
"^sanese-alumlnum-phosphorus-sillcon-oxlde molecular si.... 

Z'T I?" 5 - «. assigned t« » 

can be used herein. See also U.S. Patents 4,604.1,0; 4 437 «» 

TT' °* er lM ' U,c ^-""trolling £. * ' 
II- itothnt MWh IMwii fl - As is meH-lcnown from 

referred to as "super-sorters") ere becoming broadly us . d ,„ 

for their fluid-porting properties. Such materials TZ 
hydros . contact .1tb mater „«. urine, bloo and Z 

15 on' t ?, My > Wroge.-for.ing. b le t 

S^.T ,V **** " 

« • MplWM!^ Mtar i.1, .f this type .re tn 
«Mch upon contact .1th fluids (1..., ltqtl)ds) sucn th °" 
body fluids. M.,6. spa nulds «d thertby for. hydro,., ' n 
this ™». r . fluid d1sd,.r,«f ,„to the absorbent structure' Le 
can be ac,«,r«l and H. U . These prefer absorb™? „.„T 
materials „,„ y f comprise suLantl^y * 
slightly crosa-llnked, ^l.lly Wrellart. hyd™ 9 , ™ „ 

25 11 9 "T h ,0eh "trials, the polymeric compon „t 
f °T ^"""t-rated, add-contalnlng monomers m v cerise the 
entire gelling ag rat or may be grefted onto other tyLT^J 
moieties such as starch ofC,„„se. Aery, c^ , ^ £ 
« .rials are of this ,.«er type. Thus the PrtfX ^ 

M sell ng mater,., s mcude hydrolyzed acrylonitr,,. grafted ta «h 
•cry 1c add grafted atarrt, polyacrylates. „,. 1c Lyllde [s d 
copolymers and CMblnatibns thereof. Especially oreferrM 

35 f. JH'T'l^ nU ' n " the P<,,y "* r «"•«■*« of the pre- 
t^ulT "V* "* ter1 " S ' "'"leu „1„ ,„ „„. P r , 

111 \T"' , :' ai - Cro$$1, " k, -9 »™ », render the 
preferred hydrtgel-formin, absorbent materia,, substantially 
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water-insoluble, and cross-Unking also In part determines the gel 
volume and extractable polymer characteristics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known In 
the art and Include, for example, (1) compounds having at least 
two polymerlzable double bonds; (2) compounds having at least one 
polymerlzable double bond and at least one functional group 
reactive with the ac id-containing monomer material ; (3) compounds 
having at least two functional groups reactive with the acid-con- 
taining monomer material; and (4) polyvalent metal compounds which 
can form ionic cross-linkages. Cross-linking agents of the 
foregoing types are described in greater detail in Hasuda et al; 
U.S. Patent 4,076,663; Issued February 28, 1978. Preferred cross- 
linking agents are the d1- or polyesters of unsaturated mono-or 
w polycarboxyllc acids with polyols, the bisacryl amides and the 
dl-or triallyl amines. Especially preferred cross-linking agents 
are M'-methyleneblsacrylamide, trlmethylol propane trlacrylate 
and triallyl amine. The cross-linking agent will generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. More preferably, the cross-Unking agent 
will comprise from about 0.01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel -forming 
absorbent gelling materials will generally be employed 1n their 
2s partially neutralized form. For purposes described herein, such 
materials are considered partially neutralized when at least 25 
mole percent, and preferably at least 50 mole percent of monomers 
used to form the polymer are acid group-containing monomers which 
have been neutralized with a salt-forming cation. Suitable 
salt-forming cations Include alkali metal, ammonium, substituted 
ammonium and amines. This percentage of the total monomers 
utilized which are neutralized add group-containing monomers 1s 
referred to as the "degree of neutralization." Typically, commer- 
cial absorbent gelling materials have a degree of neutralization 
somewhat less than 90%. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for imbibing fluids 
encountered. 1n the absorbent articles; this capacity can be 
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quantified by referencing the -gel volume- of said absorbent 
gelling materials. Gel volume can be defined In terms of the 
amount of synthetic urine absorbed by any given absorbent gelling 
agent buffer and is specified as grams of synthetic urine per gram 
of gelling agent. P 9 m 

Gel volume in synthetic urine, (see Brandt, et al, below) can 
be determined by forming a suspension of about 0.1-0.2 parts of 
dried absorbent gel ling material to-be tested with about 20 parts 
w of synthetic urine. This suspension is maintained at ambient 
temperature under gentle stirring for about 1 hour so that 
swelling equilibrium is attained. The gel volume (grams of 
synthetic urine per gram of absorbent gelling material) is then 
calculated from the weight fraction of the gelling agent in the 
is suspension and the ratio of the liquid volume excluded from the 
formed hydrogel to the total volume of the suspension. The 
preferred absorbent gelling m^er 1*1 s useful in this Invention 
will have a gel volume of from about 20 to 70 grams, more pref- 
erably from about 30 to 60 grams, of synthetic urine per gram of 
absorbent gelling material. 

Another feature of the most highly preferred absorbent 
ge ling materials relatej to the level of extractable polymer 
aaterlal present in materials. Extractable polymer levels 
can be determined by contacting a sample of preferred absorbent 

25 9e l "I f 6r1al Wtth a synttetic «•'■» solution for the 
substantial period of time (e.g., -at least 16 hours, which Is 
needed to reach extraction equilibrium, by then filtering the 
for«d hydrogel from the supernatant liquid, and finally by then 
determining the polymer content of the filtrate. The particular 
3q procedure used to determine extracted polymer content of the 
preferred absorbent gelling agent buffers herein Is set forth In 
Brandt Goldman and Inglin; U.S. Patent 4,654,039; Issued March 
31, 1987, Reissue 32,649. The absorbent gelling materials which 
are especially useful 1n the absorbent articles herein are those 
3s which have an equilibrium extractables content in synthetic urine 
of no more than about 1JX, preferably no more than about 10% by 
weight of the absorbent gelling material. 
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The absorbent gelling materials hereinbefore described are 
typically used in the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi -spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of Industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 m may 
also cause a feeling of grittiness in the absorbent article, which 
Is undesirable from a consumer aesthetics standpoint. Further- 
more, rate of fluid absorption can be affected by particle size. 
Larger particles have very much reduced rates of absorption. 
Preferred for use herein are absorbent gelling material particles 
substantially all of which have a particle size of from about 30 
microns to about 2 mm. "Particle Size" as used herein means the 
weighted average of the smallest dimension of the individual 
particles. 

The amount of absorbent gelling material particles used in 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2% to 50% by 
weight of the absorbent core, more typically from about 5% to 20% 
by. weight of the absorbent core. 

When absorbent gelling material particles are to be used in- 
the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophllic fibers and absorbent 
gelling material particles and, if desired or necessary, by 
densifylng the resulting web. Such a procedure 1s described more 
fully 1n Weisman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As indicated 1n this U.S. Patent 4,610,678, 
the air-laid webs formed by such a procedure will preferably 
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comprise substantially unbonded fibers and will preferably have a 
moisture content of 10* or less. 

Mrl^T,' " **■*•"*"!*>» *•» conpris. w.bs ,f 

LZTV k d " en " , " 1 ° 9 ^ 4tS0rb,nt p "' ert <« c.r.s 
and of th, absorb** abides In which such cores .re ,n,p,oy, d 

Th. d..sity .f such abs.rb.nt cres herein pr.fer.oly b ? t 

pr.fer.bV within the rang, of frb. .beet " '.^ ° 
9/«>. Typically th. b«i s „ (9 ht of th. .bsorbont corns here „ 
en rang, frm .bout 0.0* to 0.12 g/em*. 

^ Density v,)„.s for cor., of this typ. c.n b. calculated fron 
b«1s weight .nd cellper. Caliper ,s M . sorea und . r , c * „ f ™ 

1»cl«d. th. weight of th. ..sortent g.ll,„g Mt .H.ls J 

-Mm throughout th. cor.. Within th, d« s ,ty r.„,« s „.r. 
1»b.f.re set forth, th* cor., can contain r^ions or T,„. s 'f 
20 relatively h1gh.r or relatively lower density. " 

HI. W1t1Wnl fflliorbffltl - Typlceily, finish.. ,bsorb.„t 
articl.s in contain additional' fibrous ab.orb.nt «t.ri,l s l 

th. llko, w.11 -known tn cfemercial practice. 

25 tlm , "J f™™" WttrHl - Th. finish* ,rttcl, s herein will 
21 I* , **** • f«in, «t.ri„. 

frent-fac. (,r, "topsh^J „t.r1.f ..sed herein 1. preferably a 
..-staining- hydrophobic, fluid-pen...,. sh«t. J"*,, 
•tat -t.H.1, of th. type typically .^p,,,., ,„ tn , ^™ 

M th s invention c.n b. p»p.red by ^ s wll-d.scrib.o ,„ th e 
patent 1 .ratur.. For, ex^l., .ccording to th. procoss . „ S 

th , * It 1 ™' ■"-■-*■»», April 13, t , 82 , . 
h.™,p,.st c M t,r,„ «« ., 0.0038 c™ thick polyethylene f, . 
s heated above ,ts softening p„ n t. (T „, s ,ft M ,.g point ,s th. 

35 *T™ ™ ** *"* ** *— ™t.ri.l can be „n»eu „ 
"olded and is l,ss than the ..iting point of th. material.) The 
heated th.r»op,, s tlc ..serial ,„ sheet for. is then .rough into 
contact with , heated fon.1., screen. The fonMn, ,cr«n Is 
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preferably „ , pe rt U red „„ Msh 

aperture slza, pattern and configuration. * s ^ 

5 1 IT d6Slred PaUer " and «« desired To e 

sizes While the vacuum Is still being ,p p „ed te the film, , 1 

the m. in , p ,ttern corresponding to the pattern 
apertures in the fomlng screen. S1M of 

,„ Fluid-permeable sheets prepared In the manner of the Mill... 

•t .1 patent are con»en.e„tly referred to as -f„r« f " J Z 
«Hper of such films Is Important since, If the callnT ,' I 
great U,,^ , w accumulate ,„ the apertures 'no , 
therethrough. For the manufacture of absorbent article' such « 
„ « »Pers, catamenlals, Incontinence articles, and the "i tZ 
sheets typically h.,e a caliper of less th, about 0 0 cm 
preferably less than about 0.064 cm. C "' ° r 

/toother formed-fllm sheet material useful herein l, «. 
resilient ,2,^ 
20 «d tactile Impression, comprise , fluld-l^ervlou, T£! 
»»tenal, with said «b having , multiplicity of ^J, 1 
apertures being defined by , . ult ,p„c,ty of Inters^ , f'ibe r 
Hke elements, all as disclosed In U.S. Patent 4 3U a,a »T, 
a* Th^som, August 3, 190, Th. JTV'^Z 2 
25 "* er1 ' ,s c " >» P"»ared "sing hydrophobic plastics such L 
polyethylene, pnlypropylene, P,c, ,„d the ,1k., L J * " 
for use 1. absorbent products such as catamenlaU, and th" , k t^ 
Vet mother type of sheet material useful herein la dn^ih * 
i- U.S. P,t«,t 3,029.135, Thompson, December 30 07 '7 

30 C n° f t M T 0MC ™ m """" hoi es I*h Ich are 1 n the 

form of tapered capillaries. These "tapered capin.ry shee are 

:rr,;:~T." ,bsor r a^t,c,es • ^ -« "™ ! 

nence articles. They may be prepared from various hydroohohic 
Polymers, as mentioned hereinabove; typically l» LT»° , 
35 etnyune havln, thicks of fro. 0.00« to"f» nJ^Z Z 
Reference to U.S. Patent 3.929.WS can be made 1„ orteTlo 
further visualize tiered capillary sheets. ,„ use. the °7ce . 
tbe capillaries ,n such tiered c.p1,„ry topsheets a e in^ ac t 
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«1th th. und.rlytng ab t prbei.t core mauri ,1. Gcmerallv t.„. , 

but it is to b, und.rstood that' W y aenerrily t,p.r.d «".„'!' 

5 S "' h « ' f ™*™ * P>r»1d .r the w)t h . t L ' 
sq».re, or p.ly*„„ B1S9 , 1s , UM „ ^ » *- • 

c rcul.r Up.r.d ^ m ^ ' ^ £ 

tlon f,r c.n».n1.„c,. It t, „». t0 * un<|erst(Kld ^ CP '- 
tapered cpill.rle* can be . S ym«ric (1..., th , „,, lf ^ 
„ - «, be differ ft. th* .„ .nether „d" Jd thTt 

dlstuice fro. base te »p.x. In the latter case th. ,1, ! 
taper ,s MM as thei,,,. , f the t» 9 .« "t'h.1. f fk 
capllHry at Us petpt ..f 1MX ' 0PM1 *! ?1 r' 

1S .n,l. of taper ,u,t.bl. for : ,„ £j* »■ ' 
pract c. ,f this m^ti™ (s fr« ,beut 10- to about «• 

Base opening dlmmlon ,f the Capillaries fs deflnad „ th. 
~x1«m open ...50™** I, the, pita. of t0|)jh ,. t " ™? t l ^ 
Hillary. Ap« otBMS , on „ ^J^Ttm. 

20 — ,„ the ,p« ef ,„d t.^ „! °7 

n\h7f th, r ,oft,,e ^*^^,; 

U in the form of a f rostrum of a conical surf a « th- ? 
•P.X ~* d,«,s1.n, re^C ZZ TJZ Z 
the apex dlmter. Bas, dta«tw and ape, d1aa»t.r ,~ k f 

dtMnslon and apex opening dimension. 

The tapered capHlMgr .pax dtmetar 1 s . dieter which ..1, 
. 1« llould t. readily „„ lurfK6 pfCtet It 

the underlying .bsortept^ere. The .pex dlLtJv « 
, 0 0.004 t. .boot 0.10, ,nch ,0.0.0 h ^ !C er 

The tapered capillary base diameter 1s selectmd t« 
t» criteria. Th. "first *f these 1. th. ubj«t,t h 
surface of the t.psh..t «,,ch c^cts th, 2T f J. L 

35 l ast" ctZr * t. Lb 

P e«1«g, clotbllke, nen-Mxy attributes whan th, has. d1«»t.r 1s 

« "ci*, t, 't *"* °- M6 to *■* "ch ,tst 

0.635 centimeter). Pr.f,rably, th, b«. d«».t.r .hould b, „ith „ 
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the range of from about 0.030 to about 0.060 Inch (0.076 to 0 l 52 
centimeter). The second criterion is that the capillary base 
diameter be small enough to alio* an expected liquid droplet to 
5 bridge across at least one capillary. This criterion 1s satisfied 
by the above dimensions for disposable diapers and sanitary items 
The height of the tapered capillary 1s defined as the 
distance between the outermost surface of the topsheet (l.e that 
surface which normally contacts the skin of the user) and the apex 
10 ° f th ° tapared This height, of course, depends upon 

apex diameter, base diameter, and angle of taper which have been 
selected as hereinbefore described. The height of the tapered 
cap llary should provide a structure with a minimum tendency to 
collapse in use. The characteristics of the material of con- 
15 f rUCt1 °; of k the t0 ^eet in large measure determine suitable 
ranges for the height. When the topsheet 1s low density poly! 
ethylene of from 0.001 to 0.002 Inch (0.003 to 0.005 cm) thickness 

z ;i"r an ? ase dianeter are?in the ^ - 

taLL n! aPef ' 18 * 1t$ CrUiCal ran96 ' the h ^ ht f th 
tapered capillary can be from about 0.003 to about 0 159 inch 

(0.008 to 0.404 centimeter). 1nCh 
A state of relative dryness on the surface of the topsheet 
apHes that most of the liquid which contacts the topsheet 
transferred through it to the absorbent element. This in turn 
25 impl es that each Isolated droplet of fluid in contact with Z 
topsheet must be In contact with the base diameter of a taper! 
capillary. This state of affairs can best be achieved if the lIL 
area (the area of the topsheet that exists between the bases 
LiT re V aP " larl6S > is * a minimum. The minimum 

30 ZZZT 6 1 ^ ^ Wh6re C ° n1Cal tapered ca >"^« or 
pyramida tapered capillaries are provided in close packed array 

n all l:r^V f ^ ba$e ° f MCh Mp1lla ^ ^ «■ -tec 

Zrill t , 6 P6rfPhery ° f th6 baS6 ° f a « a « nt "Pl- 
anes). The preferred arrangement of minimum land area tends to 

15 insure that an Individual droplet will contact at least one 

tapered capillary. A preferred arrangement in disposable diapers 

is where the tapered capillaries as hereinbefore described are in 
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ordered erranpement mitt fro, about 30 to about 1S0O , 
cepilHrle, per square inch of topsheet (5 £ „, 
centimeter). ^ (5 t0 231 " er s Ware 

5 Tapered capillary sheet* can be „„uf,ctured i„ any of 

Z2\Z ""J—-* * «" PTtleular,; s„n,b e 
method Is to proetde . heated mold with male elements of th. , k . 
and arrangemeot of the desired tapered 'T " the sha|,e 

Pin -old,. Each .„. .w U Ture ?Z 2 a T IT" ' 
10 Its apex ertends „ W from th. base ofTe n Tu " rs"o„ ,'f 
sheet Mteri.l Is brought into conta'ct with the iLt, ? 
bet™ th. „,„ and a resilient UU ZZ^t 

•Wiled to th. ^ MUm ,f shMt J d Ll, e,tt ck I 
and tapered capillaries, ere forted ,„ the sheet to ml T 

capillar, sheets ^ JZT^^^ ^ 
n«.s,.ry to physically rem,,, .aterlal fro. the ,p c« 7 tt 
2 "•*« so „ t. .insure thet the apex diameters ,™ 1 

h«t.n 8 th. f.™, top^ ,? " toVt o« '^. :V " ^ 
.U.. U S. Patent 4 . 629)6 „, ClIrro £ 

mhich * « i *I» '""ed-fili, sh.et m. . ,„ 

In general terms, the sheets provided bv li t » . \ 
«.«3 045 are desired not only »e pr.,L e^l cioth m 
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Such highly-preferred sheet materials can be succinctly 
described as being a macroscoplcally expanded three-dimensional 
plastic -web" having at least one visible surface which appears 
s substantially nonglossy when exposed to light, substantially all 

of said visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
aberrations having Its amplitude oriented perpendicular to the 
surface in which said surface aberration originates, each of said 
w surface aberrations having a maximum dimension of less than about 
6 mils, as measured In a plane oriented substantially perpendicu- 
lar to Its amplitude, whereby said surface aberrations are not 
discernible to the normal naked eye when the perpendicular dis- 
tance between the viewer's eye and the plane of said web Is at 
is least about 12 Inches, each of said surface aberrations also being 
free of planar areas which are large enough to Inscribe a 4 mil 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of any circle which can be 
inscribed on any planar surface intermediate said surface aberra- 

20 °" "If addWent SUrfaC6 aberrat1ons °" «y portion of said 

visible surface is less than about 4 mils, whereby any light 
incident upon any portion of said visible surface is diffusely 
reflected Into a multiplicity of directions by said surface 
aberrations so ttat said visible surface appears substantially 

^ nonglossy. * 

The '045 sheet materials can have at least a portion of said 
surface aberrations comprising protuberances projecting generally 
ou wardly from the surface, and can have at least a portion of 
said surface aberrations comprising depressions projecting 
3q generally inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achieved by 
use of a forming screen or structure, as generally noted herein- 
above which provides said surface aberrations by virtue of 
knuckles- on the support member. (The preparation of such sheets 

35 l\ d 7 r ? ed 10 9r6at d6tail 1n U ' S - «■* 4.463,045, and their 
method of preparation forms no part of this Invention.) m 
general, the resulting surface aberrations correspond to the 
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knuckles of a «,»,„ mesh support structure which directly contact, 

sur,a " of s,,d pl,stic shMt ^'tt 

5 In a preferred manufacturing method, the woven mesh support 

struct™ „h,ch d1rKt)y cmtKU „, surf «; 7 

sheet s ce^rised of „,,,„, , d1uwt , p b<t ^» 

en. and .bout two mils and a »,* couot between .boot £ 
«nt. per !,„,., , ndl (J . H „ t « 

„ £54 end about 40, m^u per Unea, inch (2 ,4 « ° y 

400 filammt, per lineal inch (2.54 cms). ' y 

Preferred sheets' Vein ere those wherein said surface 

aberration, h.». an aoer.ge „pW of at least about 0.2 . 

-ore pr.fer.bly at u^.^ .., .„,. ^ ° 2 ' ; 

J5 paving an ampntude of .«„ of said surface ^rrat.on , 

measured perpendicular to the surface in which said sur f.c 

fz t r ,,MtM * ,rtthi " the r,n9e °< ^ ± ». * S 

of the average „l„e of the <unplit.de for ,11 , d;i «e [ 
surface sberrations are used. aojacent 

"One-way sheets whose back faces are treated 

nprn s, 1988, ,nd these cen also be employed herein 

In addition to the sophisticated apertured materials 
«.n* hereinabove, the practice ef th. present I„v"t1,n Z Z 

nrefeL" 1 ". w* ™ d ' rst<,0, ' fr » "» *r«9oing thet the aforesaid, 
referred sheaf ,r w MteruT , osw| ,„ * 

« er i.T n" i" "'*<"""«"* »««* fro. fibr.es nonw'ven 
30 " " 1 ' U ' 1 " Mch « "»r.cteri M d by . „„, ^ of „~ 

ZlZ ' T 7*" «f the mater, , 

Moreover, such sheet iatertals are made from materia 
P~f.r.b,y. hydrophobic than.pl., tic polymeric LZi^ Zl 



for ^ t0 " Sh ! et " ,ter, * ,S " h1Ch Mn te » s * "«"I» delude, 
for example, various non.b s „rbe»t fibrous or f„. TOnt ,„ s netw £ 
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sheets which are aqueous-fluld-pemeable by virtu, of a «m, 
P> city of boles or ch.nn.1s p„ s1 „ s t J. t „ n ^ °[> h 
Mt.rt.ls c.„ be prepared b y Mthods „ n . d6scrib ^ ,„ 

4,636,419 Had... at ,1, 0 ,„„, ry 13 , , M7> . « 

n.twor k of ribbons flW s of two d.ssl.lLr cb«.c t™ s 
». with two dlssLtlar «ltin 9 or softonm, p , tnts , , re m ^ 

r^d ifUr t th ' ,or "" , °" ° f * ^ ** £ 

" c . <Hff.r.nt trans™™, ,„d longitudinal poly„r materials 
Such shoots can be usod In th, practlco of this ,„Tt,on ' 

coj^ *T r ,r,a ' " SefUl heref " 15 the ^<>x» nat 

cZr . " 0f , "" yn " r1c ti. «1« not 

comprising two arrays of filaments orlontod at a dl sn ,,,. . 

„ mn of 4.-90 degr.es. Referee can b. „do E lro oa 

App icatlon 0215417, f„od 06.09.86, Snoyd ,t ,7 to f^the' 

. assist visualization of this shoot. Tho afLsald shoot M UH, S 

can b. prepared using hydrophobic plastics such as p,,yeC ne 

po yP^on. PVC, »d th. „ k .. ,„d ar. w.,,.^ CT,^ 

,. rr o,» . ^sV^^iZ 



V. BocJOna jhtft - The backing sheet Is conventional and 
con comprise , fluid-lnpervlous polymer shMt Tl „ 
P.ly.thyl.0. or polypr^one. that ,s «. ,„.£„;, * ™ 

J£^r- r 1 °- ooi -°- 5 - ** * typic.,. m ; 
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...d.,r,d,b,. b.cM»g $ h,.ts .taV^T.' 
Uner devices herein. S *' th Mnt,_ 

«• aotloml tetliolm BUM - The absorbent structures 

tlturTs to a " W * UMr ' S b «* «• the 

structures to perform th.1r 1nt.»ded function. For exam) ,. 

01.p.rs .„d mcontlnonc, ..moots can b. pro»,d.d with \.n Z2 
cc-ercl.lly-.v.nahH tap. f,st.n.rs. Llt.ry ZZ £Z 
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provided with glue stripes facing, outward on their backsheet 1n 
well-known fashion. Various pins, clips and fasteners o wel 
known types can optionally be employed. 

5 vii. ootion.1 Mjma atattp mna i">-rn h - Th 6 

compositions end erttcles of this Invention can ,1s. contaf „ an 
effectl,., ,.e.. odor-controlling, aaoont of var100s 
-»n-».11te od.r-c«,tra,„„, Mt .n„ s to further exp»d 
opacity for controlling odors, as well , s the range of odor ty es 
„ being controlled. Such materials for ex»p,e. 

carbon, 1eselg.hr. cetyl pyr.d1n.um chWIde, z „c c r de 
copper salts, copper tone, and the such ^erl.U ty c ! 

curiae 0.0U to 1» of the co*.s1t1o„ s herein, stated other' 

15 j. , 9 t9 ' 1,v ' 1 *» '""rtent articles of the type 
disclosed herein to prw.de additional odor control benefits 

EXAMPLE I 

"l^* ""■ " *" • bs< "*" ,t «*"«*•« m diapers 

!0 zzzz zsr — • — 

inarfidlsnt PerMB . , 

Kraft Cellulose Fibers (SSK*) W 
Intermediate Zeolite** 
♦Southern Softwood Kraft. 
♦♦Available as VALFOR CP300-56. 

EXAMPLE II 

per1odV 1 tTrr tniner SUlUbU f ° r USe ~tr«l 
periods, and which can be disposed of in a toilet a . 

•flushable-, copses a pad (surface area 117 i, °l a1 f n 

alfS ~ nB °: r. intemediate zeome pa ™« « 

VALFOR CP301-68) said pad being interposed between the topsheet 
bLshlet. ' 3,045 ** * fibr ° US ' — ' nushable 

, EXAMPLE. Ill 

35 A nixed odor-control itng agent Is as follows 

InoredW 

ABSCENTS (avg. 5 microns) EST&ZUm 
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EXAMPLE IV 

A catamenlal product In the form of a sanitary napkin having 
two flaps extending outward from Its absorbent core is prepared 
5 using the pad of Example I (surface area 117 on*; 8.5 g SSK air 
felt; 2.0 g zeolite S10 2 :A10 2 8.5), per the design of U.S. Patent 
4,687 478, Van Tlllburg, August 18, 1987. The nonglossy sheet of 
U.S. Patent 4,463,045, is used as the topsheet. 

EXAMPLE V 

10 A disposable baby diaper using the odor-control pad of 

Example I 1s prepared as follows. The dimensions listed are for a 
diaper Intended for use with a child 1n the 6-10 kilogram size 
range. These dimensions can be modified proportionately for 
different size children, or for adult Incontinence briefs, accord- 
ing to standard practice. 

1. Backsheet: 0.025-0.070 mm polyethylene; width at top 
and bottom 33 cm; notched Inwardly on both sides to a w1dth-at- 
center of 28.5 cm; length 50.2 cm. 

2. Topsheet: tapered capillary polyethylene topsheet, per 
U.S. Patent 3,929,135, described hereinabove; width at top and 
bottom 33 cm; notched Inwardly on both sides to a wldth-at-center 
of 28.5 cm; length 50.2 cm. 

I. Ta L £11*^ C ° re: a1Ma1d W °° d PUlp f1bers >* r *^Ple 

too a „„ h II IT* 7 " 9 ' 5 * 8 * 4 m thiCk ' calenderod ' at 
25 t0P * nd b0tt0m cm5 notch ^ <nwardly at both sides to a 

width-at-center of 10.2 cm; length 44.5 cm; 3.2 g 0 f zeo llte 
powder S10 2 :A10 2 7.0; 5 micron particle size dispersed in said 
core. 

4. Elastic leg bands: four Individual rubber strips (2 per 
3Q side); width 4.77 mm; length 370 mm; thickness 0.178 mm (all the 
foregoing dimensions being n the relaxed state) 

nos J he < d1 \T ° f EXaBPle " 18 Pr6pared 1n stand ^ ^shlon by 
positioning the core-plus-odor control material covered with the 
topsheet on the backsheet and gluing. 
35 The elastic bands (designated "inner- and "outer", corres- 

ponding to the bands closest to, and farthest from, the core, 
respectively) are stretched to ca. 50.2 cm and positioned between 
the topsheet/backsheet along each longitudinal side (2 bands per 
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side) of the core. The Inner bands along each side are positioned 
ct. 55 m from the narrowest width of the core (measured from the 
inner edge of the elastic band). This provides a spacing element 
5 along each side of the diaper comprising the flexible topsheet/ 
backsheet material between the Inner elastic and the curved edge 

1 ♦ TV - ^ 1nn6r bandS are 9lued d ™ *long their length in 
the stretched state. The outer bands are positioned ca. 13 2 
from the Inner bands, and are glued down along their length in the 
10 fetched state. Since the topsheet/backsheet assembly is flexi- 
ble, the glued-down bands contract to elasticize the sides of the 

It will be understood that the practice of the present Inven- 
tion applies not only to. human odors, but also to animal odors 
15 EXAMPLE VI 

A cat litter product comprises the following components 

Ze^liteT P *™* W 1 

Comminuted Cellulose** 82 
20 Activated Carbon 

*As CBV-100 series 
•♦Compacted in granular form. 

A. can be M ft*. foregoJl)gi the cmmmims 
Invention ere used ,» ; odor-coutrolHng «.„„t, t. achieve e 

the Intended end-use and seventy of the odor. Typically cata 
»U 1 pmtact, .rill employ sufficient ™„„t, of „ fd edition 
to deliver fro. ,t ,e Kt about 0.8 ,. to M 0.4 ,. of the 
odor-controllln, , 9 e„t. To assist the fonnulator, , simple test 

Placing the odor-cntrelMng composition In ,„ absorbent pad of 
the desired type and uniformly adding , 5 .1. ,i 1guot of , 
•"<•V-.n1. ed^rMl. (20 g. cohere,.! „„,„„ powder , 900 .„ 

Wl,.6H,o. 3.0 g N.C1, 15.0 ,. urea; ,0.0 ,1 of 1 norma, 
stirred 4 hours, filtered; NH.0H and H,0 added to yield NH.0H 
concentration 500-1500 ppm. „ desired). After equilibrating for 
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1 hour in a closed container with a sniff port, the odor- 
controlling capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 
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CLAIMS: 

1. A method for decreasing odors associated with bodily fluids 
such as blood, urine and the like, characterized in that it 
comprises contacting said fluids with an odor-controlling amount 
of an intermediate ratio Si0 2 zeolite, preferably wherein the 
Si0 2 :A10 2 ratio is less than about 10. 

2. A method according to Claim 1 wherein the intermediate ratio 
Si0 2 /A10 2 zeolite is used in combination with a high ratio 
Si0 2 /A10 2 zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water-wettable 
fluid-absorbing materials, and characterized in that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
intermediate ratio Si0 2 /A10 2 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantiliner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid- 
permeable topsheet and a fluid-permeable backsheet. 

7. An article, preferably a sanitary napkin or pantiliner, 
according to Claim 4, additionally comprising a high ratio 
Si0 2 /A10 2 zeolite, or mixtures thereof with activated carbon. 
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